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Geochronological data for the Flin Flon area. (samples listed from north to south)
Symbol no. Sample Number Material Unit Age (Ma) Error (Ma)' Interpretation System Method Reference
1 SLB-94-123 Cognate xenolith in tonalite ClLc 1886 1 Igneous crystallization U-Pb ID-TIMS Stern et al., 1999
2 Missi1 Conglomerate M1 1861-1914 Variable Detrital Pb/Pb Zircon evaporation Ansdell et al., 1992
3 TL-224 Biotite, shear zone 1779 27 Cooling Ar/Ar Ar furnace-step Fedorowich et al., 1995
4 PQB-6-2006 Porphyry dike S3a 1840 8 Igneous crystallization U-Pb SHRIMP Rayner, in press North of Annabel Douglas Lake Flin Flon Schist Lake — Carlisle Lake Big Island Lake
5 89-28 Tonalite CLd 1897 12 Xenocryst Pb/Pb Zircon evaporation  Ansdell and Kyser, 1990 pluton (SK) area (SK) area (MB-SK) area (MB) area (MB)
5 89-28 Tonalite CLd 1896 17 Xenocryst Pb/Pb Zircon evaporation Ansdell and Kyser, 1990 -~ - ~ e - — e e — - e _— - —
5 89-28 Tonalite CLd 1859 22 Igneous crystallization Pb/Pb Zircon evaporation Ansdell and Kyser, 1990 ‘\ \
6 PQB-2007-FF-141 Intermediate dike 1872 7 Igneous crystallization U-Pb SHRIMP Rayner, in press
7 PQB-2007-FF-140 Felsic dike 1839 +6/-2 Igneous crystallization U-Pb ID-TIMS Rayner, in press
8 SLB-92-82 Granodiorite S1 1866 3 Igneous crystallization U-Pb ID-TIMS Stern and Lucas, 1994
o : MISSI
9 PQB-1705-08 Quartz gabbro CLb 1888 1 Igneous crystallization U-Pb ID-TIMS Rayner, in press GROUP MISSI GROUP
10 Missi6 Sandstone M2 1858-2092  Variable Detrital Pb/Pb Zircon evaporation Ansdell et al., 1992 ,
11 Missid Conglomerate M1 1856-1921  Variable Detrital Pb/Pb  Zircon evaporation  Ansdell et al., 1992 [l il
12 Missi5 Pebbly sandstone M2 1854-2529 Variable Detrital Pb/Pb Zircon evaporation Ansdell et al., 1992 o O %/%
12 Missi5 Pebbly sandstone M2 1847-1851  Variable Detrital U-Pb ID-TIMS Ansdell 1993 S = S ® 2%
13 FF92-1 Rhyolite Fm4b 1903 +7/-5 Igneous crystallization U-Pb ID-TIMS Stern et al., 1999 ooe\fh 5 ‘g 5 f“ @F
14 107-07-1381 Rhyolite Ve3b 1882 1 Igneous crystallization U-Pb ID-TIMS Rayner, in press © ?‘h' ! b a %F &
15 PQB07-KM157-01-01 Rhyolite Fm4b, D4g 1889 9 Igneous crystallization U-Pb SHRIMP Rayner, in press E ,:E &0 =
16 TL-198 Shear zone 1824 3 Cooling Ar/Ar Ar furnace-step Fedorowich et al., 1995 E‘;- —-;“ % Q =z
17 Missi2 Pebbly sandstone M2 1866-2491 Variable Detrital Pb/Pb Zircon evaporation Ansdell et al., 1992 (Pn ZE ?{L i o
17 Missi2 Pebbly sandstone M2 1858-2473 Variable Detrital U-Pb ID-TIMS Ansdell, 1993 % +> by % g
18 SP-1125 Sulphide Fm8 1850 44 Model age Pb/Pb TIMS Sangster, 1972 = | %_ i g
19 PQB07-KM156-01-01 Rhyoalite Fm7a 1886 4 Igneous crystallization U-Pb SHRIMP Rayner, in press £ 2_—_) el = ?:i e
20 Missi3 Sandstone M3 1860-2186  Variable Detrital Pb/Pb Zircon evaporation  Ansdell et al., 1992 = § pod S 99 i L
20 Missi3 Sandstone M3 1857-2494  Variable Detrital U-Pb ID-TIMS Ansdell, 1993 EU 2 ::.;;— ek -3
21 z1319 Rhyolite Fm4b 1887 2 Igneous crystallization U-Pb ID-TIMS Rayner, in press 3 ,jr; HANGINGWALL &1 &'L
22 FF92-2 Rhyolite Fm4b 1903 +15/-12 Igneous crystallization U-Pb ID-TIMS Stern et al., 1999 Hamell Lake 7 i % e _Fa)ﬁAI = @G —==yms =
23 PQB-1707-08 Rhyalite breccia Fmda 1889 2 Igneous crystallizaton ~ U-Pb ID-TIMS Rayner, in press geicavic seks - - 14162223 L= -
24 107-07-1326 Rhyolite Vwéb 1891 17 Igneous crystallization U-Pb SHRIMP Rayner, in press S j Millrock mb. = unassiﬁ,ned
25 05MY0-01 Rhyolite D4g 1889 2 Igneous crystallizaton ~ U-Pb ID-TIMS Bailey, pers. comm. % ﬁ_’ f Blue volcanic rocks
26 89-18 Granite dike S3a 1834 13 Igneous crystallization Pb/Pb Zircon evaporation Ansdell and Kyser, 1991 ﬁ S Lagoon ??
27 SP-1138 Sulphide 1800 44 Model age Pb/Pb TIMS Sangster, 1972 = ~  mb.
28 74-T-12 Granodiorite S3b 1842 13 Igneous crystallization Pb/Pb Zircon evaporation Ansdell and Kyser, 1991 < =3
29 428 Muscovite, gold-bearing vein 1770 6 Mineralization Ar/Ar Ar furnace-step Fedorowich et al., 1995 é? Club mb
30 9012-0369 Gabbro S4g 1834 4 Igneous crystallization U-Pb ID-TIMS Heaman et al., 1991
30 9012-0370 Monzodiorite S3 1838 2 Igneous crystallization U-Pb ID-TIMS Heaman et al., 1992
=i 9012-0371 Granodfor!te S8 I 2 lgneous crystaII!zatfon Db LDl Heaman et al., 1992 Schematic stratigraphic sections of the Flin Flon area. All fold structures, including the Burley Lake Fault (a faulted syncline), are pre—Missi Group in age. For simplicity, post—Missi Group fold structures and
30 9012-0371 Granodiorite S3b 1841 3 Igneous crystallization U-Pb ID-TIMS Heaman et al., 1991 strike-slip reactivation of the thrust faults are not shown. Red lines represent faulls, blue lines represent folds, arrows represent facing directions on each side of a given structure. Symbols/abbreviations: X,
31 9112-0286 Gabbro S4g 1842 3 Igneous crystallization U-Pb ID-TIMS Heaman et al., 1992 geochronology samples listed in the table to the left; VMS, volcanogenic massive sulphide; ©, VMS deposits (C, Callinan; FF, Flin Flon; M, Mandy; S, Schist Lake); MB, Manitoba; SK, Saskatchewan
TErrors reported at 2sigma uncertainty

6 076 000

6 075 000

Geoscientific Map MAP2010-1 (Manitoba Geological Survey)
Geoscience Map 2010-2 (Saskatchewan Ministry of Energy and Resources)

Geology of the Flin Flon area,
Manitoba and Saskatchewan

(part of NTS 63K12, 13)

LEGEND

SUCCESSOR-ARC AND YOUNGER ROCKS
Post-Missi Group intrusive rocks

ol

'Late’ intrusions

m granodiorite

tonalite

monzodiorite, monzonite and syenite
diorite

Z] gabbro

Boundary intrusion suite
m olivine gabbro (biotite- or homblende-bearing)

wehrlite and serpentinized ultramafic rocks

hornblende melamonzodiorite, melatonalite and mela—quartz
diorite

hornblende meladiorite

Z hornblendite

metapyroxenite, hornblende pyroxenite and horblendite
E biotite-augite meladiorite

@ porphyritic gabbro and melagabbro

Z intrusion breccia

Phantom Lake intrusive suite

fine- to medium-grained quartz-feldspar porphyry, massive to
banded (Kaminis intrusions)

n granodiorite, quartz diorite (Boot Lake intrusions)
Z gabbro, diorite and quartz diorite (Boot Lake intrusions)

Missi Group (<1.845 Ga)

Sandstone

M2

Pebbly sandstone

ud

Pebble to cobble conglomerate, with minor interbedded
sandstone and pebbly sandstone

Pre-Missi Group intrusive rocks

52

Channing granodiorite: medium-grained, slightly quartz-phyric
granodiorite

Annabel pluton: granite, granodiorite and quartz diorite

FLIN FLON ARC ASSEMBLAGE (>1.88 Ga)
Synvolcanic intrusive rocks

cr

g

Undivide

Cliff Lake plutonic suite
a7 quartz diorite
quartz-phyric tonalite with abundant large xenoliths
quartz-phyric tonalite with abundant small, highly digested
xenoliths
m quartz-phyric leucotonalite and micrographic leucotonalite with
a few small, highly digested xenoliths
|Z‘ leucotonalite (marginal phase)
xenolith (mafic volcanic rocks)
Mikanagan Lake Sill—related intrusions
a) gabbronorite
b)  micrographic leucotonalite

d intrusive rocks, including synvolcanic intrusions (D)

D4

Felsic dikes and sills/intrusions, and possible flows
a)  aphyric, intrusive

b)  aphyric, synvolcanic sills or possible flows

c) plagioclase-phyric, intrusive

d)  plagioclase-phyric, synvolcanic sills or possible flows

e) sparsely quartz-plagioclase—phyric, intrusive

f) sparsely quartz-plagioclase—phyric, synvolcanic sills or possible
flows

g) quartz-plagioclase—phyric, intrusive

h)

sparsely quartz-phyric, synvolcanic sills or possible flows
Intermediate dikes and sills/intrusions

a)  aphyric, aphanitic to fine-grained

b)  amphibole-phyric
c) quartz diorite

D2

Mafic dikes and sills/intrusions
37 aphyric, aphanitic to fine-grained

Bl

aphyric, medium- to coarse-grained

Z plagioclase-phyric

n pyroxene-phyric

E plagioclase-pyroxene—phyric

dikes/sills complex, locally containing screens of the host

rock(s)
Ultramafic dikes and sills/intrusions
a) melagabbronorite

Cope Lake volcanic rocks (C)

C4

Mafic volcaniclastic rocks
a) heteralithic breccia

C8

Plagioclase- and pyroxene-phyric basalt flows

C2

Plagioclase-phyric basalt flows

C1

Aphyric to sparsely porphyritic basalt flows

Eastern Hook Lake succession (Ve/Se)

Ve5

Heterolithic volcaniclastic rocks
a) heteralithic breccia composed of mafic and felsic volcanic clasts

\Ved

Mafic volcaniclastic rocks
a)  monolithic breccia (aphyric clasts)

b)  heterolithic breccia

\le,

Rhyolite flows and flow breccia
a)  aphyric

b)  quartz-porphyritic
c) plagioclase-porphyritic

Ve

Sparsely plagioclase- and pyroxene-phyric basalt flows

Ve

Aphyric to sparsely plagioclase-phyric basalt flows

>e

Mafic siltstone and mudstone

Western Hook Lake succession (Vw)

W

Heterolithic volcaniclastic rocks
a) breccia composed of mafic and felsic volcanic clasts

Vw5

Mafic volcaniclastic rocks
a) heteralithic breccia

b)  well-bedded tuff
c)  scoria-rich tuff, tuff breccia

Vw4

Rhyolite flows and flow breccia
a)  aphyric

b)  plagioclase-porphyritic
c) quartz-porphyritic
d)  monolithic breccia

WAL

Plagioclase-phyric basalt flows
a)  monolithic breccia (plagioclase-phyric clasts)

\VAL7

Plagioclase- and pyroxene-phyric basalt flows
a) massive

b)  pillowed
c)  monolithic breccia (plagioclase-pyroxene—phyric clasts)

Vw1

Aphyric to sparsely plagioclase-phyric basalt flows
a) massive

b)  pillowed
¢) massive and pillowed
d)  monolithic breccia (aphyric clasts)

Douglas formation (G)

G4

Heterolithic volcaniclastic rocks

plagioclase-crystal—rich breccia, tuff breccia and minor lapilli
tuff

m lapilli tuff, tuff breccia and breccia

L~

lapilli tuff, tuff breccia and breccia, with abundant felsic volcanic
clasts

Mafic volcaniclastic rocks
a) pyroxene-plagioclase crystal tuff

b)  tuff and lapilli tuff, finely laminated to thickly bedded

Plagioclase-phyric basalt flows
a) pillowed

G

Aphyric basalt flows, mainly pillowed

Louis formation (L)
Undivided volcanic rocks

L4

Mafic volcaniclastic rocks
a) lapilli tuff

b) finely laminated tuff

L

Plagioclase (>10%)— and pyroxene (>5%)—phyric basalt flows
a) massive

b)  pillowed
c) massive and pillowed

d) thick, coarse-grained massive flows with thin pillowed and/or
amoeboid breccia tops

L2

Plagioclase-phyric basalt flows
a) pillowed

b)  massive and pillowed

11

Aphyric to sparsely plagioclase-phyric basalt flows
a) massive

b)  massive and pillowed

Icehouse member (Lc)

Le2

Volcaniclastic rocks

a) heterdlithic lapillistone, containing various basalt clasts (>95%)
with minor aphyric rhyolite clasts (<5%) in a plagioclase and

pyroxene-crystal—rich mafic tuff

b) finely laminated mafic tuff

1

Strongly plagioclase (>25%)— and pyroxene (>15%)—phyric
basalt flows

Tower

a) massive
b)  pillowed with interpillow tuff
member (Lt)

Lt2

Volcaniclastic rocks
a) felsic tuff to mafic lapilli tuff with aphyric rhyolite clasts

Lt1

Massive to brecciated rhyolite
a)  aphyric to sparsely plagioclase- (<5%) phyric

b)  quartz-plagioclase—phyric (<5%), locally flow-banded

Hidden formation (H)
Carlisle Lake member (Hc)

c4

Mafic volcaniclastic rocks
a) heteralithic breccia

b)  heterolithic breccia, plagioclase-crystal—rich matrix
c)  well-bedded tuff, minor lapilli and breccia

Hc

Felsic volcanic rocks
a)  quartz-porphyritic rhyolite flows and flow breccia

He2

Plagioclase-phyric basalt flows and associated breccia

a) pillowed

Aphyric to sparsely plagioclase-phyric basalt flows and
associated breccia

a) massive, locally showing columnar jointing
b)  pillowed

c) massive and pillowed

d)  monolithic flow-top breccia

Stockwell member (Hs)

Hs2

Mafic volcaniclastic rocks

a) heterdlithic lapillistone, containing mainly aphyric basalt clasts
with minor (<1%) felsic clasts

=S

Plagioclase (15-50%)— and pyroxene (>5%)—phyric basalt
cryptoflows and flows with sparse peperite

a) massive
b)  pillowed

Reservoir member (Hr)

Hr7

Felsic volcaniclastic rocks
a) lapilli tuff, pumice-bearing

b)  breccia

Ehr

Heterolithic volcaniclastic rocks
a)  mafic breccia with minor felsic clasts

b)  mafic and felsic lapilli tuff
c)  mafic lapilli tuff and breccia with felsic clasts

Hr5

Mafic volcaniclastic rocks
a) tuff and lapilli tuff

b) lapilli tuff and tuff breccia

¢) massive and plane-bedded tuff
d)  thin bedded to laminated tuff
e)  monolithic breccia

HrZ

Felsic volcanic rocks

a)  aphyric to sparsely plagioclase-phyric rhyodacite flows and flow
breccia

Fr

Plagioclase- and pyroxene-phyric basalt flows and associated
breccia

massive
pillowed

a)
b)

Hr2

Plagioclase (>5% to <15%)—phyric basalt flows and associated
breccia

massive

pillowed

massive and pillowed
in situ breccia

a)
b)
<)
d)

Hir1

Aphyric to weakly (<5%) plagioclase-phyric basalt cryptoflows
and flows, and associated breccia with sparse peperite

1920 m

a) massive

b)  pillowed

¢) massive and pillowed

d) contains included tuff

e) peperitic

f) in situ breccia

g) massive with amoeboid flow tops

ember (Hi)

Hi2

Amygdaloidal aphyric to sparsely plagioclase-phyric Fe-Ti-P
basalt flows

a) massive and pillowed
b)  monolithic breccia

Hit

Amygdaloidal amphibole-porphyroblastic, aphyric basaltic
andesite (icelandite) cryptoflows

a) massive
b)  contains included tuff

c) peperitic

Flin Flon formation (F)
Millrock member (Fm)

(00)

(P

Solid to near-solid sulphide

Em7

Felsic volcaniclastic rocks

a)

b)

En

a)

b)
c)

Emb

tuff and lapilli tuff
monolithic breccia

Heterolithic volcaniclastic rocks

mafic and felsic breccia
mafic lapilli tuff and breccia with some felsic clasts
mafic and felsic tuff and lapilli tuff

Mafic volcaniclastic rocks
a)  monolithic breccia

b)  heterolithic breccia

c) massive to bedded scoriaceous breccia, in part interbedded with
tuff and lapilli tuff

well-bedded mafic tuff and lapilli tuff with minor aphyric and
porphyritic massive and pillowed flows

thickly to thinly bedded tuff and laminated tuff
lapilli tuff and tuff breccia
megabreccia

) mafic tuff and lapilli tuff intercalated with minor massive aphyric
basalt flows/sills

Em4

Rhyolite flows, massive, locally flow-banded
a)  aphyric to sparsely quartz-phyric

b)  quartz- and plagioclase-phyric
c)  quartz-phyric

Em3

Plagioclase-phyric basalt flows
a) pillowed

b)  massive and pillowed
c) massive to pillowed plagioclase-phyric flows, locally pyroxene-

plagioclase—phyric or aphyric, generally interbedded with thin
well-bedded mafic tuff

Em2

Sparsely plagioclase- and pyroxene-phyric basalt flows
a) massive and pillowed

b)  massive and pillowed flows with discontinuous layers and
lenses of massive to bedded tuff and lapilli tuff

massive porphyritic and aphyric flows and/or sills intercalated
with minor thin-bedded to laminated mafic tuff

<)

m

Aphyric to sparsely plagioclase-phyric basalt flows
a) massive

=

pillowed

massive and pillowed

massive flows/sills intercalated with minor thin-bedded to
laminated mafic tuff

massive with amoeboid flow tops

massive and pillowed flows, locally with peperitic tops,
interbedded with thick-bedded to massive lapilli tuff and thin-
bedded to laminated mafic tuff

QO
=

o

Blue Lagoon member (Fb)

Eb4

Felsic volcaniclastic rocks
a) heterolithic felsic and mafic breccia, with abundant felsic clasts

Eb

Mafic volcaniclastic rocks, plagioclase-crystal—rich

Eb';

Eb

Club me

Ee

Ec

Ec

HL4

a) heterolithic breccia

b) lapilli tuff and tuff breccia

c) massive- and plane-bedded tuff, argillite
d) amoeboid breccia

e) megabreccia

Plagioclase-phyric basalt flows and associated flow breccia

a) massive
b)  pillowed
c) massive and pillowed

Aphyric to sparsely plagioclase-phyric basalt flows and
associated flow breccia

a) massive

b)  pillowed

c) massive and pillowed

d) massive with amoeboid flow tops
mber (Fc)

Volcaniclastic rocks

a) massive to bedded heterolithic lapilli tuff to tuff breccia, with
localized heterolithic felsic breccia, and bedded mafic tuff with
sparse aphyric felsic clasts

Aphyric rhyolite

Aphyric to sparsely plagioclase-phyric basalt flows

Hamell Lake volcanic rocks (HL)

Heterolithic volcaniclastic rocks

a)  tuff breccia and lapilli tuff composed mainly of mafic clasts,
<5% felsic volcanic clasts
Aphanitic to quartz- and plagioclase-phyric rhyolite flows,
HE massive, locally flow-banded
Plagioclase-phyric basalt flows and associated breccia
B2 a) pillowed flows
b) in situ breccia
Aphyric to sparsely plagioclase-phyric basalt flows and
HiE associated breccia
Unassigned volcanic rocks (U)
, Solid to near-solid sulphide
UIs
_ Felsic volcaniclastic rocks
J5 a) heterolithic breccia, silicified
Heterolithic volcaniclastic rocks
U4 a) heterolithic breccia composed of mafic and felsic volcanic clasts
Mafic volcaniclastic rocks
LR [[5&] heterolitic breccia
well-bedded tuff
7 Plagioclase-phyric basalt flows and associated breccia
Aphyric to sparsely plagioclase-phyric basalt flows
U1 a) massive flows
b)  massive and pillowed flows
c) interbedded with mafic tuff and breccia
NOTES:
- lighter shade of colour indicates area of no outcrop

- see diagram t
- outcrop outlin

. .
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o the left for volcaniclastic rocks terminology used in this legend
es based on 2006 airphoto coverage
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